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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To in
LENGTH
inch 0.02540 meter
foot 0.3048 meter
mile 1.609 kilometer
foot per day 0.3048 meter per day
AREA ,
square mile 2.590 square kilometer
43,560. square foot
foot squared per day 0.09290 meter squared per day
VOLUME
cubic foot 0.02832 cubic meter
7.48 gallon
acre-foot 1,233 cubic meter
43,560 cubic foot
cubic foot per second 0.02832 cubic meter per second
448.8 gallon per minute
gallon per minute 0.00006309 cubic meter per second
gallon per minute per 0.2070 liter per second per
foot meter
gallon per day per foot 0.04075 meter per day
squared

Temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit (°F) as follows:
°F=9/5(°C) +32

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929 --a
geodetic datum derived from a general adjustment of the first-order level nets of the United States
and Canada, formerly called Sea Level Datum of 1929.

































































































































































































































































































































The computed mass balance for water in the ground-water-flow system indicates that the
aquifers in the regional system gain 135 cubic feet per second from streambed infiltration,
56 cubic feet per second from direct precipitation, and 4 cubic feet per second from downward
leakage from the Chuska Sandstone. The 56 cubic feet per second computed recharge from direct
precipitation is roughly one-third of the estimate presented earlier. Because the method used to
develop the previous estimate did not differentiate between distributed recharge and local stream
losses, however, comparing that estimate with the total computed gain from both streams and
direct recharge, about 191 cubic feet per second, is more appropriate.

The total steady-state outflow from the aquifer system is computed to be 195 cubic feet per
second, which basinwide is equivalent to 0.14 inch per year or about 1 percent of the average
annual precipitation in the basin. All of this is simulated as being discharged to the surface-water
system, primarily to the lower reaches of the San Juan and Puerco Rivers and the Rio Puerco.
Under steady-state conditions inflow equals outflow. However, when the aquifer system is
stressed by withdrawal of water this equilibrium is disrupted: recharge to the system increases and
natural discharge from it decreases. Because of the probability of induced recharge to the system
in response to ground-water withdrawals, the ground-water system should not be thought of as
limited to its computed equilibrium flux of 195 cubic feet per second.

SUMMARY AND CONCLUSIONS

As part of the RASA program a three-dimensional steady-state ground-water-flow model
was constructed for the San Juan structural basin in parts of New Mexico, Colorado, Arizona, and
Utah. The model encompassed an area of about 19,380 square miles and simulated steady-state
ground-water flow in 12 hydrostratigraphic units representing all major sources of ground water
from aquifers of Jurassic and younger age.

The geohydrology of 10 of the 12 hydrostratigraphic units previously was described in a
series of Hydrologic Investigations Atlases (U.S. Geological Survey HA-720 series). Information
presented in the atlases and in this report was processed and stored in digital GIS data bases. The
same data bases that were used to prepare the atlases were used to supply geohydrologic data to
the ground-water-flow model. The digital data supplied from the GIS included tops and bottoms
of units; land-surface altitude; areas of outcrop; locations, widths, altitudes, and vertical hydraulic
conductivities of streams and streambeds; and areal distribution and rate of distributed recharge.
Additionally, the GIS was used to construct model-input arrays of horizontal hydraulic
conductivity and vertical hydraulic conductance.

Stream-aquifer interaction, direct recharge from precipitation, and downward leakage from
the Chuska Sandstone were the external boundary conditions that were simulated. Streambed
leakage contributed 135 cubic feet per second to the aquifer system, direct recharge contributed
56 cubic feet per second, and downward leakage from the Chuska Sandstone contributed 4 cubic
feet per second. A computed discharge of 195 cubic feet per second to the lower reaches of the
major streams and rivers in the basin balanced the steady-state water budget of the ground-water-
flow system. The total steady-state outflow from the aquifer system is computed to be 195 cubic
feet per second, which basinwide is equivalent to 0.14 inch per year or about 1 percent of the
average annual precipitation in the basin.

Outcrop boundary conditions were found to most strongly control hydraulic heads and head
distributions in the San Juan Basin. Less significant in the simulations were the simulated
horizontal hydraulic-conductivity values, and least significant were the simulated horizontal
anisotropy and vertical hydraulic-conductivity values.
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